ABSTRACT. Standing crop in 204 grab and diver-operated airlift samples taken in Lancaster Sound, Eclipse Sound, and northern and central B a f h Bay at depths of 5-1088 m was highest between 15 and 105 m. Standing crop was highest in Lancaster Sound and least in central Baffh Bay. Three species assemblages derived by factor analysis bore some similarities to communities described by other workers. Depth and location were better predictors of community composition and standing crop than were depth and substrate. The narrow range of grain size found in any one depth range probably accounts for the relative lack of substrate effect on standing crop and community composition. Differences among areas are probably related to food availability. High standing crop and communities including filter feeders may be maintained to considerable depths in Lancaster Sound by high current speeds and possible high primary productivity. Currents are weaker and biomass lower in northern Baffin Bay than in Lancaster Sound. The weakest currents were found in Eclipse Sound and central Baffin Bay; deposit feeders and low biomass characterized depths >25 m in both areas.
INTRODUCTION

General features of the arctic benthos and descriptions
This study was designed to determirie the species, numbers and species associations of infaunal animals present in the various types of benthic habitats in the Lancaster Sound-northwest Baffin Bay area. The ability to predict faunal characteristics from physical attributes would be useful in delineating areas that should receive attention when planning oil spill countermeasures, in determining the relative importances of various faunal assemblages in terms of areal coverage, and in selecting the most common and representative species and groups of species for monitoring and productivity studies. Intuitively, the long life cycles and low species diversity of the arctic marine fauna (Dunbar, 1968) would appear to enhance the chances of developing this capability.
The study area is wholly within the Arctic zoogeographic province (Dunbar, 1972) . Sea ice is present for most of the year and pan ice, icebergs, and new ice are common throughout the open-water period. Two water masses are found within the depths c.onsidered. An arctic water mass with temperatures <-1.0"C and salinities <34%0 is found to a depth of ~2 5 0 m (Bailey, 1957; Collin, 1962) . During summer the upper 50 m may be warmer and fresher because of runoff and insolation. Below -250 m a relatively warm and saline water mass of Atlantic origin extends to =lo00 m (Bailey, 1957) . of communities are summarized by Thorson (1957) and Ellis (1960) . The eastern high arctic shoreline is composed mainly of cobble, pebbles, or exposed bedrock with few sandy beaches. A barren zone primarily inhabited by amphi pods and (in some areas) mysids extends to a variable depth of 3-10 m. The presence of fast ice during winter, and variations in temperature and salinity and ice scour during summer, are responsible for the impoverishment of this zone (Ellis, 1960; Lee, 1973) . The typical shoreline substrates usually give way to sand or mud at some point in this zone.
The lower limit of the barren zone is usually marked by the appearance of the Laminariales and infaunal animals. Depths from there to 50 m have high standing crop and usually support variations of the arctic Macoma community (Thorson, 1957; Ockelmann, 1958 : Ellis, 1960 : Nesis, €965). Biomass is generally low at depths >50 m and common communities are dominated by foraminifera or Astarte crenata.
METHODS
Field Methods
In August and September 1978 nearshore areas off Philpots Island, off the Phoenix Head Glacier (southern Devon Island), in Eclipse Sound, and in Scott Inlet were sampled from M/V Gulfstar, and 18 offshore stations were sampled from M N Theron ( Fig. 1 ; Table 1 ). In August 1979 two sites along NE Bylot Island were sampled from a shore camp. Ship-based g a b sampling at nearshore sites was at depths of 20,50,100, and 200-250 m on transects perpendicular to shore. Along Bylot Island, grab samples were taken at 5 , 10,15,30 and 50 m. Sampling at some depths and on some transects was impossible or unsuccessful because of ice, weather or substrate type. A 0.13 m2 Van Veen grab was
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used from both ships in 1978 and a 0.05 m2 Ponar grab was used along Bylot Island in 1979. Whenever possible tripl cate samples were taken with the Van Veen grab and 5 replicates were taken with the Ponar grab. Sediment volume in the grab was measured in the field. Samples containing less than 1 L of substrate were not considered.
An airlift sampler was used by divers at depths of 5 , 10 and 15 or 20 m. The sampler consisted of weighted PVC pipe (8 cm diameter) fitted with a 20 MPa air cylinder and the first stage of a diving regulator that maintained a constant pressure of 860 KPa above ambient. Quick release fittings on the 1-mm mesh collecting bag enabled it to be quickly removed and capped. Triplicate samples were taken using three 0.15 m2 aluminum rings in a triangular array with centers 1 m apart. Animals were isolated in the collecting rings by 1 mm mesh nets that each contained a quick release fitting to receive the distal end of the airlift tube. The airlift normally sampled to a depth of 5 cm.
Laboratory Methods
All samples were washed through nested seives with smallest aperture 1.0 mm. Animals were picked from the larger screens in the field, and all residue on the 1-mm screens was sorted in the laboratory under low power dissecting microscopes. With the exception of ostracods, tanaidaceans, nematodes and echiurans, animals were identified to the species level. Samples from 24 deep-water samples were identified to major taxon level only. Weights are formalin-preserved wet weights (molluscs in the shell and polychaetes without tubes). Animals were blotted dry before weighing. All weights were measured during a three week period, six to seven months after collection and after all identifications were completed.
A sediment subsample was retained from each triplicate set of samples or single sample. The sand fraction of sediment subsamples was separated by sieving and the fines by Day's (1965) hydrometer method (offshore samples and samples from Bylot Island) or a Micrometrics Instrument Corp. sedigraph (remaining samples). Mean grain size and sorting coefficient (standard deviation) were calculated from the grain size distribution. Classes used were sand (~3 . 9 a), coarse silt (4.0-4.9 @), and fine silt (35.0 @;includes medium silt). Sortingcoefficient classes were well sorted ( s 1 .O) and poorly sorted (2 1 -01). Organic content of sediment subsamples that had been kept frozen was estimated from weight loss on ignition at 450°C after overnight dehydration at 98°C. Samples were raised to ignition temperature over 3-4 h and left for 10 h. A modified Walkley Black titration method (Gaudette and Flight, 1974) was used to check the ignition method. Organic content is expressed as % dry weight of total organic matter per unit dry sediment.
Analytical Approach
Three multivariate statistical techniques were used to determine relationships between physical attributes and standing crop of animals, to define relationships among species, and to classify and ordinate benthic samples.
Standing crop. Multiple regression analysis (BMDP2R, Dixon and Brown, 1977) was used to determine which physical variables could be used as predictors of total standing crop of benthic animals, and to define interrelationships among physical variables. The physical variables (predictors) used were mean grain size, sorting coefficient, depth, organic content of the mud, volume of sediment collected by the grab, and "dummy variables" representing the four geographic locations depicted in Figure 1 . Preliminary analyses shpwed that the decrease in density and biomass of animals with depth was most closely approximated (considering percentage of variance explained and distribution of residuals) by a hyperbolic ( y = a~-~) expression. Thus, both standing crop and depth were logarithmically transformed. A "depth squared" term was also considered for inclusion in the equations to allow for possible deviations from the hyperbolic relationships.
When two or more intercorrelated predictor variables are considered in stepwise multiple regression analysis, the one most closely correlated with the dependent variable enters the equation first. In most cases, the other intercorrelated variables are of little additional value as predictors and do not enter the equation. It is usually impossible to determine which of the intercorrelated predictors'are of direct importance to the animals. Stepwise multiple regression analysis develops an optimal subset of predictors without precisely defining their relative importance.
Analysis of covariance (BMDP2R, Dixon and Brown, 1977) was also used to assess the differences in standing crop among the four geographic locations. Depth was the covariate. Logarithmic transformations were also used in this analysis.
Relationships among species. Factor analysis (Dixon and Brown, 1977) was used to reduce the dimensionality of the species abundance data (and thereby present a relatively small number of independent variables to discriminant analysis) and to identify recurring assemblages of species. Densities of the 78 common species were log-transformed (log [no.m-2+ I]) to reduce skewness inherent in such data. Principal components were extracted from the correlation matrix of transformed species densities and the factors were obtained by varimax rotation of the 24 principal components with eigenvalues 1. Although principal components analysis (on which factor analysis is based) has limitations as an ordination method due to distortion caused by non-linearity (Gauch and Whittaker, 1972) , the primary purposes of this study were to characterize and compare faunal assemblages found in various circumstances rather than to relate assemblages to environmental gradients.
Comparison of benthos in various habitats. Various multivariate analysis techniques are available to classify and ordinate benthic samples (e.g., Hughes and Thomas, 1971; 63 Stephenson etal., 1972; Walkeret al., 1979). In this study, the objective was to compare and contrast animal communities found in various physically definable benthic habitats. For this purpose, discriminant function analysis (Dixon and Brown, 1977) was appropriate. The "predictor" variables used were the factor scores for each sample as generated by the factor analysis. Each factor score represents the "abundance" of the corresponding species assemblage in that sample.
One of the advantages of discriminant analysis is that a level of significance is placed on dissimilarities in the fauna of predefined groups of samples. Another advantage is that one can determine the accuracy of prediction of the group to which a sample belongs on the basis of the animals present. The "prediction" utilized the jackknife procedure, which reduces the bias that would otherwise result from the application of a model based on one set of data to the same data.
Discriminant analysis also derives canonical variables, which are linear additive functions of the variables on which the analysis is based (in this case factor scores). The coefficients provide information about the extent and nature of among-habitat differences in the benthic. fauna. The analyses were structured such that only two canonical variables were derived, and such that the first of these emphasized species assemblages (factors) that differed among depths, while the second emphasized factors differing among substrates or areas.
RESULTS
Sediments
Sediments tended to be coarser in shallow than in deeper water and to vary considerably among areas (Table 2) . Stepwise multiple regression analysis showed that depth alone accounted for 37% of the variance in mean grain size, and that substrates were relatively coarser (smaller values of @) in NW BaflCin Bay and finer in Eclipse Sound ( Table 3 ). The sorting coefficient was positively correlated with mean grain size (r=0.74, P<O.OOl), indicating that finer substrates tended to be poorly sorted and coarser substrates well sorted.
The combustion method appeared to yield an adequate measurement of total organic content of the sediments. Organic content determined by the combustion method was closely correlated with total organic carbon determined by the modified Walkley Black titration method in samples taken at depths of 48-836 m (r=0.95, P<O.OOI, n=21). Organiccarbonwas26.6+SD8.5%(n=21)oftotal organic matter.
Organic content (combustion method) was lowest in shallow water and highest in deep water: bThe four area variables represent areas demarked in Fig. 1 . For a given sample, the appropriate area variable was coded as 1 and the other three variables were coded as 0.
'Variable excluded from equation because F-to-enter <3.8 (P > 0.05).
A multiple regression equation explained 76.4% of the variance in organic content of the sediment subsamples ( Table 3) . Grain size alone accounted for 52% of the variance and depth 12%. Organic content was highest in fine, poorly sorted substrates in deep water, and lower in Lancaster Sound and central Baffh Bay than in the other two areas.
Distribution of Standing Crop
A total of 62 892 animals was taken in the 144 grab and 60 airlift samples. Of the specimens, 51% were crustaceans, 20% polychaetes, and 16% bivalves. Bivalves accounted for 59% of the 5.7 kg of animals collected.
About 343 taxa were identified, most to the specific level. This figure underestimated species richness because species in 24 offshore samples, plus ostracods, tanaidaceans, and some uncommon taxa were not identified to species. Overall, amphipods were the most important taxon in terms of biomass at 5 m depth, bivalves at 10 to 100 m, echinoderms at 100 to 500 m, and polychaetes at the greatest depths (Fig. 2 ).
Depth and geographic efects. The standing crop of infaunal animals showed considerable variation with depth and geographic location (Table 4) . Biomass was generally low at depths of 5 and 10 m, reached a maximum between 15 and 105 m, and thereafter decreased with increasing depth. Density showed a similar but not identical trend. The low standing crop at depths of 5 and 10 m represents the barren zone (see Introduction) and these data were excluded from the following analyses. Below that zone, a high standing crop was found to depths of 50 to 100 m in Lancaster Sound but only to 25 m in Eclipse Sound (Table 4) . In central Baffin Bay, standing crop was low at all depths (Table 4) .
Multiple regression equations for depths 15-1088 m ( Table   5 ) accounted for 60.5% and 49.8% of the variance in biomass and density of benthic animals. In each case depth alone accounted for over half of the variance explained. The log biomass-log depth relationship over the 15-1088 m depth range was well approximated by a hyperbolic curve. However, inclusion of the "depth squared" term in the equation for density indicated that the log density-log depth relationship was not precisely hyperbolic in form after allowance for other variables.
The geographic variables were also significant predictors of the standing crop of benthic animals after allowance for depth effects ( Table 5) . Biomass was lower in NW Baffh Bay, Eclipse Sound and especially central B a t h Bay than in Lancaster Sound, and density was lower in both NW and central Baffh Bay than in Eclipse Sound or Lancaster Sound.
The rate of decrease in biomass with depth was not significantly different among the four areas (analysis of covariance, P = 0.20). Although maximum sampling depth was less in Eclipse Sound than in Lancaster Sound or Baffin Bay, regression equations were similar regardless whether the deeper stations (>413 m) were included or excluded.
After analysis of covariance had allowed for the effect of depth, biomass differed significantly among areas (F= 22.64, P<O.OOI, n = 149). The samples from Lancaster Sound contained a significantly higher biomass than those from NW Baffin Bay (t for adjusted group means = 3.1, P=0.002), Eclipse Sound (t= 3.6, P=O.O04), and central Baffh Bay (t=7.9, P<O.001). Samples from NW Baffh Bay and Eclipse Sound contained similar biomasses (t = 1.5, P=0.13) but biomasses in both these areas were significantly higher than those in central Baffin Bay (t= 6.3, P<O.OOl and t=3.2, P=0.002, respectively). Table 3 . Numbers and biomass were subjected to log (x + 1) transfonnation before analysis. Substrate effects. Both bibmass and density of benthic animals were negatively correlated with organic content, mean grain size and sorting coefficient ( Table 6) . However, depth, organic content, sorting coeffkient and mean grain size were all intercorrelated. The finest substrates tended to occur at the deepest depths; also finer substrates tended to be more poorly sorted and to have a higher organic content than coarser substrates. As previously mentioned (see Methods) it is usually impossible to determine which of the intercorrelated predictors is (or are)-of direct importance to the animals.
To reduce the confounding effect of depth, the multiple regression and correlation analyses were rerun using data Tables 5,6 ). Within this depth range geographic location was the major predictor of standing stock. Animal density was positively correlated with mean grain size at depths of 15 to 107 m (Table 6 ). However, once geographic location and organic content were taken into account by stepwise multiple regression analysis, grain size was not a significant predictor of density. This was a result of the previously discussed substrate differences among areas, and the relationship between grain size and organic content. Whether grain size itself influences density cannot be determined from these data.
In Lancaster Sound and NW Baffin Bay, there was a significant positive correlation between biomass and mean grainsizeatdepthsof15-107m(r=0.51,P<0.001,n=44). As discussed previously, substrates were significantly coarser and biomass significantly lower in NW Baffh Bay than in Lancaster Sound ( Tables 3, 5 ). Substrate may be one factor responsible for biomass differences between these two areas. However, it is more likely that differences among these and the other areas are due to other factors. NW Baffin Bay (coarse substrates) and Eclipse Sound (fine substrates) were the most dissimilar in terms of grain size and sorting (Tables 2, 3) but analysis of covariance showed no significant difference in biomass between the two areas. Lancaster Sound (highest biomass) and central Baffin Bay (lowest biomass) were the most dissimilar areas in terms of biomass yet were the most similar in terms of substrate (Tables 2,3) . When the study area is considered as a whole, factors other than substrate apparently had the major influences on benthic biomass.
Organic content was a significant predictor of animal density over both depth ranges tested. Over the 15-1088 m depth range, high densities and biomasses tended to occur. in samples with low organic content (Table 6 ). However, this may have been due to the confounding effect of depth. The lowest densities and highest organic content were found in the deepest water, but low densities are expected in deep water regardless of organic content. When only the samples from depths 15-107 m are considered, highest densities occurred in sediments with the highest organic content (Tables 5, 6 ). However, density was positively correlated with grain size as well as organic content, and these two measures of substrate were intercorrelated (r= 0.43). Thus, it is not possible to determine which of the two variables, if either, was responsible for high densities of infauna.
Sampling eficiency. Some bias was undoubtedly introduced by the unavoidable use of three different sampling devices. In shallow water, the airlift as the most efficient device in that penetration depth (5 cm) could be controlled by the divers. Operation of the grab was hampered by the presence of rocks. The Van Veen grab penetrated to a sediment depth of 3.422.2 cm in water depths <lo5 m and 7.7k4.9 cm in the finer substrates found at depths > 105 m.
The Ponar grab, used only off Bylot Island in the NW Baffin Bay area, was the least effective sampling device (penetration 1.6 k 1.46 cm). However, depth of penetration was not significantly correlated with standing crop at depths 15-107 m (Tables 5 , 6 ). There was, however, a significant negative correlation at depths of 15 to 1088 m.
The finest substrates and lowest standing orops were found in the deepest water (Tables 2, 4) and grab penetration is best in finer substrates (Christie, 1975) .
Community Structure
I assumed that certain species of animals would tend to occur in association with one another, and that these groups of species would be found under similar environmental conditions in different parts of the study area. Factor analysis was used to identify recurring groups ("assemblages") of species, and discriminant function analysis was used to compare the assemblages present in different areas, depths and substrates.
Species associations. Each species that was among the five most common species in one or more of the nine depth ranges and four areas sampled was considered in the andysis. These 78 Species accounted for 74% of the individual animals found in the 179 usable samples from depths of 5-1088 m. The 24 factors derived in factor analysis of these 78 species accounted for 73.8% of the variance among the 78 species variables used in the analysis. Species whose densities were strongly and positively correlated with a factor (Table 7) tended to occur together and are referred to here as an assemblage. The measure of the abundance of each assemblage in samples ("factor scores") from various deptwarea and depthhubstrate combinations is shown in Fig. 3 . A high factor score (> 1 .O) indicates that the group of species represented by the factor is common in the sample in question. Most of the species assemblages occurred predominantly in specific depth ranges, and some occurred mainly in only one or two geographical areas or 
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Ag-mus-Asychls assumed high values in Lancaster Sound, while factor 6 representing mainly the polychaete Travesia forbesi and three crustacean species was prominent in central Baffh Bay. In more poorly sorted sand, factor 14 representing the amphipod Apherusa sp. and the mussel Musculus discors was prominent at 5 m in Eclipse Sound. The other two factors prominent in shallow water were found in both well and poorly sorted sand and were less restricted in geographical distribution (Fig. 3) .
Six factors had high scores at 15-50 m and relatively low scores at other depths (Fig. 3) . Most primary productivity occurs at depths <50 m, and this depth is also near the lower limit of the water layer influenced by solar insolation and freshening in summer. Factor 2 representing the bivalves Astarte borealis and Macoma moesta and several bivalve and polychaete species ( Table 7) was associated with coarse silt and poorly sorted sand in Eclipse Sound and, to a limited extent, in Lancaster Sound. Factor 10, which included the two pectinariid polychaetes, was associated with fine silt in Lancaster Sound and central Baffin Bay. Factors 7 and 12 both included the tunicate Pelonaia corrugata and were found on a variety of substrates. Factor 20, representing primarily the polychaete Brada inhabilis, was most prominent in fine silt at 15-25 m, but was evident at a wide range of depths and locations (Fig. 3) .
Seven factors were characteristic of depths that, in more southerly latitudes, correspond to the continental shelf (50-250 m). The shelf itself does not exist in these regions but the transition between the surface Arctic water and deeper Atlantic water masses is near 250 m. Factor 1, representing Macoma calcarea, Astarte montagui, Ophiura robusta and other species was found over a wide depth range and a variety of sediments in Lancaster Sound and NW Baffh Bay. Factor 3, which included foraminifera and two species of owenid polychaetes, was more restricted in its depth distribution and appeared to be associated with intermediate substrates of intermediate grain size in Eclipse Sound and Scott Inlet (Fig. 3) . Factors 22 and 23 were conspicuous mainly in Eclipse Sound and were associated with the finest substrates.
Depths of 250 to 1000 m, Ekman's (1967) archibenthal zone, are occupied by the Atlantic water layer in NW Baffin Bay and Lancaster Sound. Each "assemblage" that assumed high scores in this zone appeared to have discrete depth and substrate preferences. Factor 17, representing Bathyarca raridentata and Praxillella gracilis, was found in fine silt in Eclipse Sound and central Baffh Bay, while factor 4 was found mainly in coarser substrates in Lancaster Sound and NW Baffin Bay. Two factors were of primary importance at the deepest depth samples. Factor 9, representing three polychaete species and a sipunculid, was widely distributed in fine substrates. Factor 15, representing Samythella sp. nr. neglecta, Thelepus cincinnatus and an ophiuroid, was most important at the deepest station sampled in NW Baffin Bay.
69
Fauna of various depthlsubstrate combinations.
Stepwise multiple discriminant analysis was used to assess the extent and significance of differences in the infaunal assernblages present in the various depth zones and substrates. Twelve combinations of sediment type and depth (corresponding to those used in the above discussion) defined the groups of samples to be discriminated. Poorly sorted sand substrates at depths of 251-1088 m were excluded from most of the analyses because too few samples were taken under these circumstances. For convenience, the 12 depthkubstratecombinations are referred to as "habitats" in the following discussion. The variables on which the discrimination was based were the 24 factors (species assemblages) discussed above. Fifty-one of 55 possible pairs of habitats supported significantly (P < 0.05) different, although not unique, combinations of benthic animals. At depths of 15-52 m animals found in poorly sorted sand were not significantly different from those in well sorted sand or those in coarse silt.
At 53-250 m the fauna of poorly sorted sand was not significantly different from that of coarse or fine silt. All other pairs of habitats were statistically distinguishable on the basis of the animals present. Sixteen of the 24 factors (species assemblage) were useful in discriminating habitats (Fig. 3) . All subtidal factors and four of five archibenthal factors were useful in discriminating habitats, while less than halfof those characteristic of intermediate depths were useful discriminators.
An "ordination" of habitats on the basis of the animals present was also produced by the analysis. This ordination is a visual portrayal of the degree of differences in the animals present in the various habitats (Fig. 4) . Only the canonical variable that emphasised depth differences - not the one emphasising substrate differences -afforded significant (Pc0.05) discrimination among habitats. Thus, faunal assemblages differed significantly among depths but not among substrates. The results of the discriminant analysis were then used to assess the uniqbeness of the assemblage of benthic animals in each habitat type. The approach used was to "predict" the habitat from which each sample was taken based on the animals contained in the sample. The habitat (one of 1 I depth-substrate combinations) from which the sample had been taken was identified correctly for only 51% of the samples. However, the depth interval was identified correctly for 79% of the samples, indicating that the faunal communities found in the subtidal, shallow, shelf and archibenthal zones were quite different. Substrates were correctly identified less often -for 63% of the samples. Correct identification of substrate on the basis of animals present was more common for well sorted sand and fine silt (87% and 66% correct respectively) than for intermediate-sized substrates -poorly sorted sand (48% correct) and coarse silt (57%). The lack of discrimination of certain substrates indicates that, at depths of 25 to 250 m, substrate does not appear to limit the distributions of most faunal assemblages. It should be noted, however, that neither very coarse nor very fine substrates were found at these intermediate depths.
To determine whether the rather poor separation of substrate categories on the basis of the animals present was due to a poor substrate categorization procedure, discriminant analysis was ryn again using fewer categories. In their multiple discriminant analysis, Walker et al. (1979) used 0.0,2.0 and 5.0 @as the class limits of the grain size distribution. A value of 5.0 @ represents the upper limit of consolidated claylike sediments (Walker et al., 1979) . In this study too few samples (nine) were available in the range 0.0-2.0 @for these class limits to be used, so in our second analysis we used a class limit of 5.0 @. Sand was again classified as well or poorly sorted and the same four depth ranges were used. The results were slightly better than in the first analysis. Only one of 36 pairs of habitats did not support significantly (P<0.05) distinct faunal assemblages, and the jackknife procedure correctly identified the depth and substrate from which 55% of the samples had been taken.
Fauna of various depthlarea combinations. Sample-bysample analysis indicated that faunal assemblages of samples incorrectly classified ib the above two discriminant analysis runs were often more similar to assemblages from different habitats found nearby than to assemblages from the same type of habitat in different areas. Thus geographical area may be at least as important a determinant of community composition a$ substrate. To test this, discriminant analysis was used to determine if geographic location, along with depth, 'could be used to classify benthic faunal assemblages. The 16 depthlarea combinations considered were based on the usual four geographic areas D. H. THOMSON ( Fig. 1) and the four depth ranges used in previous analysis. However, archibenthal zones in Eclipse Sound and central Baffin Bay and the slope zone in Eclipse Sound were excluded from the analysis because n < 5.
All 91 possible pairs of habitats supported significantly different combinations ofbenthic animals (P<O.001 except for archibenthal zones in Lancaster Sound and NW Baffin Bay, for which 0.02 >P >0.001). The jackknife classification procedure correctly identified the area and depth from which 76% of the samples were taken. Depth of collection was correctly identified for 88% of the samples and area for 90% of the samples. In this case both canonical variables derived in the analyses (area and depth) provided signifcant (P<O.Ol) discrimination of faunal communities. The relative locations of areddepth centroids (Fig. 5 ) show a logical ordering of areddepth groups. This represents a corresponding ordering of the types and numbers of animals present. 
DISCUSSION
The biomass of animals collected in the study area is very high when compared to other marine areas in the High Arctic and elsewhere (Table 8) . Especially rich in this respect were the areas sampled in Lancaster Sound, where the mean biomass was above 500 g.m-* throughout the 15 to 50 m depth range. The mean biomass of 1094 k 277 gem-* recorded at depths of 50 to 100 m in Lancaster Sound is rather unique for that depth range and among the highest recorded in the Arctic (cf. Vibe, 1939 Knox and Lowry, 1977) . In contrast, biomass values from central Baffh Bay rank with the lowest. The biomass in Eclipse Sound was high in waters shallower than 25 m, but dropped off rapidly below that depth ( Table 4) .
Some of the species assemb1ages.identified by our factor analysis are similar to communities that have been described from the Canadian High Arctic and Greenland (Thorson, 1957; Ockelmann, 1958; Ellis, 1960) . The second factor includes strong loading from six of the nine species listed by Thorson (1957) (Ockelmann, 1958; Ellis, 1960) . Our second factor assumed high scores in water depths <25 m and the mean biomass of the 14 samples with high (>1.0) scores for this factor was high: 516+370 g.mP2 (Table 9) .
Two more of our assemblages bore resemblances to previously described communities. Our first factor also included strong representation from three species characteristic of Thorson influence of the Labrador current off Labrador and northern Newfoundland (Nesis, 1965) . In other areas, the third factor was conspicuous. The 21 samples in which it was prominent generally contained low biomass (99+ 139 g-m-2). These samples contained many foraminifera and oweniid polychaetes, species characteristic of Ellis's (1960) High Arctic deep-water impoverished communities.
Only in Eclipse Sound, with dominance of factor 2 plus high biomass in shallow water, and dominance of factor 3 plus low biomass in deeper water, did the vertical distribution of species assemblages and biomass resemble that "typical" of the Canadian High Arctic, described by Ellis (1960). Differences in community structure between exposed locations (such as the south coast of Devon Island) and enclosed bays and fiords (where most of the work on Canadian and Greenland benthic communities has been done) may explain discrepancies between my results and those of other arctic workers, especially in the vertical distribution of biomass.
Depth and geographic location were the most significant predictors of standing crop and were more effective than depth plus substrate as predictors of community composition. The narrow range of substrates generally encountered in any one depth range may be one of the reasons for the lack of a distinct substrate effect on standing crop. The negative relationship between depth and standing crop below the barren zone is well known (Rowe et al., 1974 ; Curtis, 1975 ) and appears to be related to increasing distance from food supply. The importance of location as a determinant of faunal composition is indicative of the environmental heterogeneity of the study sites and implies that environmental parameters additional to depth and substrate influence faunal composition and standing crop. Among-area differences in hydrography, ice conditions, and primary productivity may affect the amount of food available to benthic animals.
Standing crops in eastern Lancaster Sound tended to be especially high, and those in central Baffin Bay tended to be especially low. The open-water period in eastern Lancaster Sound is generally longer than that along Baffin Island or in Eclipse Sound. Some open water normally appears in Lancaster Sound during spring, whereas fast ice persists in the latter two areas until well into the summer. However, it is uncertain whether a longer open-water season increases annual primary productivity and, indirectly, production of food usable by benthic animals. Primary productivity in the Arctic is limited by the supply of nutrients, which can be exhausted quickly even in a short open-water period (Dunbar, 1968) .
The glaciers found on Devon Island may affect the nutrient supply in Lancaster Sound, especially near the Philpots Island and Phoenix Head Glacier sampling sites. Glacial enhancement of nutrients has been demonstrated in Jones Sound by Apollonio (1973) , although the mechanism responsible for this is still in doubt (Dunbar, 1973) . Glacier-related increases iy nutrient levels may increase D. H. THOMSON productivity of macrophytic algae and phytoplankton in Lancaster Sound.
The mean integrated biomass over the 5-50 m depth range generally decreases from the Grand Banks of Newfoundland through the Arctic Islands to the Beaufort Sea (Table 8) . This trend appears to parallel a trend in decreasing primary productivity. Annual primary productivity of the Grand Banks areas is >I80 g C. m-2 eyr-' (Koblentz-Mishke et al., 1970 in Lorenzen, 1976 . It is 40-70 g C. mP2 .yr" in Frobisher Bay, SE B a r n Island (Grainger, 1975) , about 20-35 g C. m-2 -yr" in the Arctic Islands (Welch and Kalff, 1975) , and 9-18 g C. m-* -yr" in the Beaufort Sea (Carey, 1978b) . Benthic biomass at depths 4 0 m is >500 in the Bering Sea, an area with a primary productivity >lo0 g C. mP2 eyr-' (McRoy and Goering, 1976) . Elsewhere, apositiverelationship between benthic biomass and primary productivity has been established by Rowe (1971) and Rowe et al. (1974) . On the whole, the EAMES study area -with the exception of Lancaster Sound -would appear to follow this pattern.
The very high benthic biomass in Lancaster Sound may indicate that this is a region of relatively high (for the Arctic) primary productivity, while low biomass estimates from central Baffh Bay may indicate that this is a region of relatively low productivity.
Current strengths in various parts of the study area may also affect standing crop and species composition of benthic animals. A strong current generally enhances the food supply for filter feeders (Olscher and Fedra, 1977) . The strongest currents found in the study area were over sampling sites along southern Devon Island in Lancaster Sound, and the lowest were in Eclipse Sound (Fissel et al., 1982) . Current speeds over sampling sites off Philpots Island in NW Baffin Bay were weaker than in Lancaster Sound and stronger than in central Baffin Bay (Fissel et al., 1982) .
The probable importance of food availability as a primary determinant of community composition and standing crop becomes evident when modes of feeding of animals dominating the major assemblages are compared. Table 9 shows the mean biomass of samples with high scores for various factors, and the mode of feeding of the species most characteristic of each of these factors. All but one of the assemblages that included suspension feeders were most prominent at sites in northern Baffh Bay, Lancaster Sound, and shallow water in Eclipse Sound. Samples in which these assemblages were prominent ten to have high biomass. The only assemblage that included suspension feeders but was most prominent in samples with low biomass, factor 17, was most prominent in central Baffin Bay and deep water in Eclipse Sound. Assemblages that were characteristic of Scott Inlet and deeper areas in Eclipse Sound included only deposit feeding species and were, for the most part, most prominent in samples with low biomass.
The following relationships are postulated to explain areal differences in biomass and species composition in the study area. At depths of 15-250 m in Lancaster Sound, high biomass and communities including filter feeders may be maintained to considerable depths by high current speeds (Fissel et al., 1982) and possibly by high primary productivity. Currents are somewhat less strong in NW Baffin Bay and biomass is lower there than in Lancaster Sound. Community composition is similar in Lancaster Sound and NW B a l n Bay and, as previously mentioned, the differences may be due to substrate. Weaker currents in Eclipse Sound and central Baffin Bay may lead to the observed low biomass and dominance by deposit feeders. High biomass and dominance of filter feeders in the shallow areas of Eclipse Sound indicate that productivity in this area may be high.
